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‘ STATE, XHARTOWRG. D8P 211, 10 HAY 1955,
SUDAR THIRKIRG ON MATW RILE DEVELCAMERT. pp. 19

Thr“«* Devalopawut of the Main Wile for the Benefit of
g‘gyp% sud the Suden

A. Introduction

The Main Hile

1.

The object of this note is to disguse the fubture development
of the Main Hile between Xhavtoum and Wodi Halfe. It is right sod
proper that this developuont shall besefit both Egypt ard the
Sudan, but at the seme time it 1s only reasonable that thoze who
live on the beaks of the Main Rile shsll suffer apg little ss posasi-
ble. Tue plens for development which are czplained below have been
drexsn up in accordance with these principles.

1t is desivsble thaet sll development wlans for the Mein Nile
should be designed 12 serve &s many usefal purposes as possible.
Moreover they muet ba co-ordinoted so a8 to form integrel psris of
a Master Plan. This cumphacis on the mesd Tuvr co-ordizated multi-
purpose develcpment is in eccordance with the bhest modern prsctice,
as exemplified {for lustance) by the famoun Tenneesse Velley
Authority. I‘&: is also essentlial that the Masber Plan for the Main
Fiie shail form o pert of & greater Mmstor Plan for the developing
of the Hile az & whole.

The Iakees as Storage Reservolr

3.

In the Oreat lakoe of Ugenfs eveporation is slnosth balanced
by rainfell when the year is taken as & vhole, sod nst Josees are
therefore negligible. This is in great contrast to Aswven where
the annusl evaporstion loss is ope of the highest io the world apd
reinfall 13 negligible. Indeed, ths Maln Hile as & whole s a bacm
plece for Overyear Storsge, although comndiitlons improve slightly
tovards Khertcun vhere the rainfall becomes oppprecishle.

The conclusion %o be drawn from the -::»:wmsmsz in net evaporabicn

losses between the Greet lakes and the Maiu Hile is that the Jaﬁ;nz
should be used for Overyesr Storage only a”tcsez the former have bean
developed to the fullest pessible extent. Tronsaigsion losses do
not affect the preblem, for they will usuaelly be approximately
proporticnal to the discharge. This mesns thet they must he in-
currved sconer or later, but at the time whon the weabter soturlly
nesses down the river will make little differencs.
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: To sztert by building en immense dem cn the Main Fiie is hydre-
logleally unwise. %he Equotorisl Hile Project for Overyesr Storage
in the Greet Lekes hes been worked out in considersble detall, and
is techrnically sound. Ite main feabtures sre dems o store water

in Lakee Victoria aud Albert, and a bypsse camsl %o avold losses in
the extensive swamps of the South. There is no point in impounding
on the Main Wile water which could be more effectively stored in
the Grest Lakes,

5

6. Although excellent cveryear-storage sites Tor Egypt, the Great
lakes are somevhat lecs suiteble for the Eudan becsuse they cannot
supply water directly to the Blue FBile, upon whichk river the Geszira
Scheme depends. For this reason lLake Tena iz m better place at
vhich to provide Ovexyeer Storage for the Sudsx. The met eveporation
loss would be somewhel greater than ia Ugends, but very much less
than on the Main Hile. Other sites for overyear-storsge deme could
probably be found on the upper reaches of the Rlue Hile, and,
provided the silt problem could be deait with, they ought to be
betier then pites on the Msie Nile. For the Sudan they would have
the important edditional adventegs of lying upstresm From the main
ireigation offtaks.

Multi-?urp@ae Development

7. The main purposes for vhich the Mein Fllie can naefully be
developed are ap follows in order of their imporimzce:

(a) Irrigation
(b) Bydro-Electric Power
ic') Flood Protection

d) Nevigation

Irzigation must unquestionsbly take pride of place, but in the

past there bes been & tendency to concentratz upon it almost
excluaively. At the other end of the scels Wavigation is undoubi-
edly the leact importent purpose, but it iz not for that remsor

to be entirely necglected. Hitherto the gront possibilities of
pover develorment on the Main Kile have noi been fully opprecieted,
bui the time bes sow come to take them lnt> ascount. The importeace
of Flood Protection is obvious, but i3 shoaid not be aliowed to
interfers geriously with plans for generstlang hydrceleetric pover.

8. In order t0 develop the Maln File for cay of these purposes

’ it will be neceesery to build dams, the siie cud position of which
will depend upon the purposes in view. The szetions irmediately
following will be devoted to coasidering how the deme should be
planned for each separate purpose ip turn. Aan sbtempt will then be
made %o suggest in broad outline a Master lan Tor develioping the
Mein Hilz between Khartowsz and Wedi Halfs. Tz concivsion Dropesals
will be put forward for working out detsiled 2isas o davelop each
of the dom sites suggssted. :
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B. Irrigation

Genaral Frinciples

-~

%o}
»

1.

iF = atr)ragﬂ dosi is bulli solely Tor ierigation purposes its
objent will be o incratoe the gawursl fiov of the river during the
low season by impounding woter during the Piocd. If & reservoliy 4o
enptied avery year, the process iz describe nﬂ. aa Anmonl Storege. IT
there is & cerry-over from ong yezr %o suother with the object of
balancing bad floods agaivst geod ones, the p..mf:em ie deseribed
as Qveryzar SHorage.

For Overyear Storage o be effective the capacity of the
reservols wmust De lerge, bult quite aspart from this the reguiremenis
of the two systemn ore different. For Anmusl Storage the dictence
from the dams %o the offtakes of the ixrigation censls should b2 as
goail as poszible 1in or&er o maintain flexidility. For (vervear
Btorege, on the other bhend, this distance ig of relsiively ama;m
importence, provided that alusys there i 2 balancing resevvoir
(vhich con be guite smeil) not fav ehove the offiskes.

 Othor things being equal, 1t is desivable thet net evapurstion
losges should be s low as pousible per cubic nmetre of water stored.
The ideal site is thevefore one where & desp reservoir can store the
reguired volume of water in & molst climaie. With b’vafyw Hhorage
it is parilenlarly importent to reSuce the pet evsporation loss,
beceuse cuch @ reservoir ¥will hardly sver be GHAPHY o

Avmusl 8torago

124

.5“.3 -

On shese principles Aswen iso the best pluce on the Maip i
at vhich to provide sonnuwal storzge for the uwee of Bgyph. This i
because the irrigated ares of Rgypt can be said for practicsl
purposes Lo beglin here, and there iz no good dam site further North.
There is, howevor, & limit to the volume of weier that con be
mmumiea &t As&m without Plooding the tovo end distrlet of ¥adi
Halfsm.

The present position iz thet the full-supply leval of the
hevea recorvolr coonot Be ruised sppreciobly without andsagering
the dells reglon. Unfer these circumstonces the best plmes =t
whaich %0 provide more Anmuel Storage for Egypt is tho Sccond
atarach, which jo 2 fevw kilometers ebove the town of Wedi B2ifo.

In the Suden some wenehss of the ¥Mole Bilo ove TERY SRATERLy
inhaisléed, but cthers support o demse riveraia nopulmioa:mim
depends for itz livelihood ca irrization water drowm froa the %ilo.

{m the former the vanke are usuelly rochy and CRLBracus Sr¢ COMmROL:)

on the latter the pleaine come down %0 the river, amd irvigation cen
e practiced woere the 20il 1s not too sandy. The most luporizid
irrigable reaches ave ns follows:-

» TN N ge -1lcmeteos ey
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{(b) Frem EL Bugos, at the teil o the Sshalcks CGorge,
to Abldlys, at the head of the Fifth Catarasct.

(¢) Proa Saereik, at the teil of the Fifth Catarsct,
to Abu Hemed.

() From Buri, at the tail of %the Fourth Cstaract, to
Kermn, ot the hesd of the Third Cateract.

(e) From Wedi Halfe, at the t2il of the Second Cotaract
%o Egyptinn Frontier.

Between Kewas aud Koshs (which le neer the heed of the Dal Catarect)
thore is a corinin ewmount of irrigation, prwtiecviarly in the neigh-
bourhood. of Delgo and Abel.

15. It follows from this description of the pain 1%13@%1@: resches
that the best gradas o provife Ampusl Htorege for the use of the
Sudan. are:- '

{&) The Sebeloka Gorge, vhich ie sg neer to Kbertouwm op
local topography will ellow.

(b) he Pifth Cotaract.
{¢) The tail of the Fourth Catmrcct, where a site at
Hemisb Island has been choger zxdl investigated by the
. Egyptian Irrigetion Depevimert-

{d) The Second Catersct, where ar upsireom site near Comei
has also bdeen lavegtigeted by the Egypbisn Deparitment.

Overyear Storcge on the Maln Eile

15. I?, g & last regort, Overycar Storege i Yo be provided on
the Maip Hlle, there are two main priveiples to be followed in
choosing sites. In the first plece they sbould he such that pone
of the mein irrigeble resches listed in peragraph 1k fs flooded.
Secordly it is desirsblic that the volume of weter should be as
large a5 possible for a given height of daw. The Tivrst of these
principles points to Hamdabd Islend and the Sceond Cabtaract as suit~
eble sites, for they both lie at the tail ¢f 2 barren reach and
impediately shove an irrlgable reech.

1,
L

g
L]

The sscond of whe mein principles for locating an OvVeryasy
storage dam calls for 2 asite at the dewmstremme end of & resch whepre
the slope is relebively fla®t. A sibte of this type hose beon chosen
by Egypt for the proposed Righer Asvan Dam, which is in this respect
coundly pleansd. There are several sueh sites in the Budap Wt thers
appesrs to be only ore above which i1t is poesidle to lmpourd a lavge
volumee of water withcut flocding e large area of irrigeble land.
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13. Tais promising site is the head of e Dal Cateract, & few
miles north of Eoskha. From here to the il of the Taird Cataract
the slope of the river apgsars to be relziively flet. Between
the Dal Cataract erd Wadi Hulfa thers ars & number of places theh
sppenr o favour the coastruction of & dan, notebly the Semny
Gorge. It might well be Found cocvenient to supplezsnt the dem &t
the Dal Catarsct with another ot the Semm: Gorge. _

Conclunion

13. Summericing the ebove discussion, we can say that dave intende
&l to store irrigstion water on the Main Hle should ke sited as
followra: -

(a) Adaitionml Anmunl Storege fur Egypt suould ve at the
Szeond Caterzct.

(o) Toe best sites for Anmusl Siorsge for the Sudsn are
the Sabloks forge, the Fifth Coteract, Hemdab Islent
and. the Sscond Cateract. ;

{c) o“mryear Storege should be providsd on the Main [Hile
only after the potentislitics of the Grost Labes and
of the Upper Blue File have been developed.

(4) I Ovoryeer Storage on the Mein Hile is eventusily
found ¢o be necessery, the Test sites are Eowdeb

Inslend, the Del Caterect, tie Seauns Gorge, end the
Secnnil Cateraci.

- . L -

(. EBumnery of Proposals

Storege sad Fover

T2, The proposals Tor bullding o series ¢f dams on the Moin Hile
can he sumparied as follows:-
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Peobekly Storage Probeble Pover

Ry pees

Scbaloka Gorge - 50,000
Fifth Cotarces 2 160,000

| Hewded Iolend 10 200,000
Del Catecmct 25 -
Seman Govge 5 250,000
Secord Catoroed 3 150,000
ks 750,000

All thesz figures are approximate, pariiculnrly thoue for ciovegs
cagacity (except thet for Zamdsh Islepd, walch clone has been
accurately compuied). The ectimates for power avalleble are besed
on 10,000 firn HP per metre drop at low water as explained in
varagraph 26 ebove.

T3 The total volume of storage capacity proposed fe very mmck
lezs thea the suggested capacity of the recervolr debind ihe
Higher Aswan Dam. Beversheless, 1t 1o believed thet & total
storage of 45 millierds on the Main ¥ile would malte 1t possible
to eateblish en zlimcet complete control of the river ; Pprovided
that the Grest lakes were uged effectively asz overyear-gicrage
reservoirs. The importance of so using thom is explained in
Seztion A above.
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